Background: Several studies in high-income countries report better health status of immigrants compared to the local population ("healthy migrant" effect) (Rev Med Chile 2013; 141: 1255-1265.
M
igration is a selective process and a social determinant of health 1, 2 . People who move often are those who are more able to do so 3 and migrants represent a distinctive group from their home countries 4 . They often have better health status than both the population they leave behind and the population they arrive into in the receiving country [5] [6] [7] . This positive health selection of immigrants is known as the "healthy migrant" effect 6, 8 . Evidence for this phenomenon suggests that first generation immigrants are often healthier than the people in their host country, as they report lower rates of several health outcomes than the local population 9, 10 . Some of the strongest evidence for the healthy migrant effect is from research into the "Latino paradox" 11, 12 . The Latino or Hispanic paradox refers to Hispanics and Latinos reporting health outcomes that are comparable to, or in some cases better than, those of their U.S. white counterparts, despite living in socioeconomic deprivation [13] [14] [15] [16] [17] [13] [14] [15] 14, 16, 17 . However, some authors have questioned the existence of healthy migrant effects and conflicting results have been found in some studies 8, 18 . Much less has been studied regarding the healthy migrant effect within Latin America 8, 19 , despite the growing intra-regional mobility of people in this region 20 . This study describes the first large-scale quantitative analysis of the health of immigrants to Chile, most of them from other Latin American countries. Immigration to Chile has increased in recent years, reaching around 1.8% total population in 2007; the highest since the 1950s 21 . Chile is an upper-middle-income country with a Gross Domestic Product per capita of USD$15866 22 . It has a population of just over 16 million and has experienced a progressive improvement of the health status of the population, a decline in the infant and general mortality rates, and an increase in life expectancy 23, 24 .
There is conflicting evidence about the living condition and health status of international immigrants in Chile 8, 18 . Some international research suggests that immigrants may have relatively good health despite poor living conditions (healthy migrant effect), while other evidence from qualitative research in Chile indicates that they may be at risk of poor health 25, 26 . This study tested which of these contrasting findings best represents the experience of immigrants as a whole in Chile, by comparing the health status of immigrants with the Chileanborn population. We give special attention to socioeconomic conditions of immigrants in Chile and migration-related factors like country of origin and years living in the country. No study has yet tested the Latino paradox within the Latin American region. This analysis could shed some light on some of the characteristics, living conditions and health of Latino immigrants in Chile and in other similar countries in the region and elsewhere. It could also advance the discussion on the relevance of the comparison group when looking at migrant populations.
Methods

Population and sample
Secondary data analysis of the nationally representative CASEN (Caracterización SocioEconómica Nacional) survey 2006 48 . The CASEN employed multistage probabilistic sampling with two phases (county and household), stratified by urban/rural. The sampling frame included all regions in Chile. The inclusion criteria for selection of counties were: (i) All urban 27 . The mean number of households included in the CASEN per region was representative of the total population within each region and also representative of the population in each urban and rural setting from each region 28 . The response rate was 84.8% 27 .
Migration status
The survey asked: "in which country was your mother living when you were born?" Those who answered "in a different country from Chile" were identified as international immigrants, approximately 1% of the total sample (n = 1877). An additional 0.7% preferred not to report migration status and since no other data suggested they were immigrants they were excluded from the analysis (n = 1477). It should be noted that the sum of immigrants plus the missing values were a fairly close representation of immigrants in Chile according to the latest statistics, around 1.8% 21 . 
Self
Material living standards Measured as recommended by the Chilean Ministry of Planning
27
: a. Housing quality: index that included the quality of the walls, floor and ceiling. Housing quality was categorised as poor (constructed of one or more non-enduring materials, such as plastic or cardboard, which is frequently used by those living in transient camps in Chile), regular (poor quality enduring materials) and high (high quality enduring materials). b. Sanitary systems: defined as adequate when both a clean public water supply and a public sewage system were present or deficient if one or more of these measures were absent. c. Household assets index (HAI): a continuous variable obtained from the combination of nine household assets through principal component analysis (PCA) 30 : car, washing machine, fridge, water heater, land phone, cable TV connection, computer, internet access, and mobile. Cronbach´s alpha test and KaiserMeyer-Olkin measure of sampling adequacy were adequate (0.81 and 0.88, respectively) 31 . The HAI accounted for 48% of total variance (range -1.00-9.87). d. Overcrowding: binary variable as indicated by the Townsend score of deprivation 32 , which considers the ratio of the number of total rooms in the household over the total number 
Migration-related factors
Country of origin (Perú/Argentina/Ecuador/ Bolivia/other; these categories were created given the high prevalence of Latin American immigrants in Chile, over 70% of the total immigrant population) and years living in the country (continuous variable, range 0-62, and divided into six categories: less than a year, 1-5 years, 6-10 years, 11-15 years, 16-20 years, and over 20 years). The "Other" category contained a mix of over 40 countries including other Latin American ones (Colombia/ Venezuela/Cuba/others), but also countries from other continents. As this category was a broad combination of multiple immigrants with very diverging backgrounds, results from them could be misleading and hence they were excluded from analysis.
Analysis
Descriptive statistics for each health outcome under study were reported as means (continuous variables) and proportions (categorical variables). Prevalence of each health outcome, crude and stratified by age groups, was also reported, with its corresponding Chi-square and t-tests for independent samples.
Odds Ratios (OR, logistic regressions) with their 95% confidence intervals (robust standard errors method applied) were estimated by regression models. These models estimated the crude probability of presenting each health outcome and then adjusted by demographics, SES, material living standards, and migration-related factors in the immigrant and the Chilean-born populations. We also tested statistical significance of variables with more than two categories through the adjusted-Wald test.
Concerning post-estimation tests 33, 34 , the Archer and Lemeshow goodness of fit test for a logistic regression model fitted using survey sample data was estimated (F-adjusted mean residual GOF test) 35 . We studied confounding effects using its classic epidemiological definition 36 . Because of the large number of potential explanatory variables, testing of multiplicative interaction terms between significant co-variates for each regression model was primarily guided by theories of healthy migrant effect (i.e. push and pull theory [37] [38] [39] , cumulative causation theory [40] [41] [42] [43] , globalization and migration [44] [45] [46] ). Rather than testing all possible interactions, these were restricted to terms of scientific interest and literature to support their exploration.
The CASEN 2006 survey was downloaded from a secured governmental Web page. Ethics approval was obtained from the Research Governance Committee at the University of York in july 2009. Data analyses were conducted with the STATA 11.0 statistical software package and estimations were weighted to take into account the survey´s complex multistage sampling strategy and to attain population-based estimations 47 .
Results
Crude prevalence of health outcomes
There was a lower prevalence of any disability, AHPA, and ACCC in the immigrant population than the Chilean-born. There was the expected positive gradient in the prevalence of health problems by age among immigrants and the Chilean-born (Table 1) . Immigrants showed great variation in their SES. There was an apparent wealthy group of immigrants, and a separate group of relatively poor immigrants, in low-status occupations, but not necessarily uneducated.
There was a significantly higher prevalence of any disability among immigrants with over 20 years living in Chile (11.60% versus 3.55%) and their rate was very similar to the Chilean-born population (Table 1) .
Partially adjusted models
Partially adjusted models were estimated between the health problems and each set of covariates adjusting by age, sex and urban/rural (demographics/SES/material living standards/ migration-related factors).
Only a few covariates were associated with the health outcomes among immigrants in the partially adjusted models, possibly due to their great variability (Table 2) . Overall, age and being employed were the most prominent factors associated with these health measures. Additionally, being a female (OR = 2.78) and belonging to any ethnic group (OR = 0.08) were significantly associated with ACCC. Living in rural areas was associated with the lower medical attentions (OR = 0.67), and (Table 3) . A partially confounding effect was found between socioeconomic and material factors, since the magnitude of the association between health status and SES was reduced in the presence of material living conditions, but both remained significantly and independently associated with most health outcomes. Multiplicative interaction terms were also found in these models, and the one between age and sex (female) remained significant in the fully adjusted regression (OR = 1.45). Goodness of fit of the logistic models was poor except for those on migration-related factors.
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Testing the Latino paradox
Analysis was conducted considering the total population sampled in the dataset (Table 4) . For every outcome, being a Latino immigrant was a protective factor, after adjusting by demographic covariates. However, the relationship was no longer significant after adjusting for SES. Material living standards did not significantly modify the direction or magnitude of the association between SES and health. Even though the pattern of lower risk among immigrants remains consistent in this analysis, it was no longer statistically significant after adjustment for SES. Hence, the Latino paradox was not observed when comparing Latino immigrants to the Chilean-born population.
Discussion
Main findings
A "healthy migrant effect" was found and maintained after controlling for various demographic variables. However, the relative importance of SES for the health of Latino immigrants was statistically substantial. Immigrants in poorer SES showed no difference with the health of the Chilean-population (Table 4 ). This pattern was observed for the three health problems included in this study.
What is already known and what does this study add to current knowledge?
Previous analyses of the Latino paradox have demonstrated a healthy migrant effect among Latino migrants to US and Europe and this may indicate that Latin American culture is more supportive to health than the culture in these host countries 11, 48 . However this finding of superior health among predominantly Latin American immigrants to Chile may instead emphasise the significance of health selection effects to understanding healthy migrant effects.
This study supports previous qualitative research in Chile, suggesting that some immigrants live in poor SES and might have urgent health needs 25, 26, 49 . The healthy migrant effect also disappeared among immigrants living for > 20 years in Chile. This has been observed in the international literature in the past. In what Rumbaut 50 called the "paradox of assimilation," the length of time that an immigrant spent in a foreign country has been correlated with an increased risk of a wide range of health problems 9 . In some cases, the rates of poor health may overtake the local rates and immigrants become a severely sick population 51 .
Strengths and limitations
Four main methodological criticisms regarding the healthy migrant effect and Latino paradox have been discussed in the past: (i) Most studies use the host population as the comparison group and its adequacy as a good counterfactual is debatable, (ii) Most studies examine the health of migrants after they moved to the host country rather than prior to migrating; (iii) Most research relies on self-reported health; (iv) A risk of salmon bias has been described, that is immigrants with poor health return to their countries of origin to be testing the Latino paradox in latin america -B. cabieses et al treated or to die, which might mislead towards an underestimation of their true ill-health in the foreign country 8, 18 . In this study, the most salient contribution to current knowledge is on the first point. This study considered the Chilean-born as the best counterfactual or comparison groups to Latino migrants and the Latino paradox was not found. The other three points remain as significant constraints of this study and could be tackled in future research, even though self-reported health has proven to be a good predictor of mortality 52 .
Implications and future research
Chile has become a pole of attraction to Latin American immigrants. There are significant social and health differences [53] [54] [55] [56] and these factors are likely to affect the health of immigrants on arrival and over time. To protect the living conditions and health of immigrants, health policies that ensure equity, culturally appropriate health promotion, and routine assessment are required 57 . Future research should explore how findings from this study are related to other factors (e.g. stigma, legal status, healthcare provision, etc.). Also, the living conditions and health of immigrants in Chile needs to be analysed prospectively. The Latino paradox could be tested in other countries in order to contribute to the debate on the importance of the adequate counterfactual of migrant populations worldwide.
